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Designation: D 1475 - 60 (Reapproved 1968) 



Standard Method of Test for 

DENSITY OF PAINT, VARNISH, LACQUER, AND 
RELATED PRODUCTS 1 * 

This Standard is issued under the fixed designation D 1475; the number immediately following the designation indicates the 
year of original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of 
last reapproval. 


1. Scope 

1.1 This method covers the measurement of 
density of paints, varnishes, lacquers, and 
components thereof, other than pigments, 
when in fluid form. It is particularly applicable 
where the fluid has too high a viscosity or 
where a component is too volatile for a specific 
gravity balance determination. 

Note 1 —The method provides for the maximum 
accuracy required for hiding power determinations. 
It is equally well suited for work in which less 
accuracy is required, by ignoring the directions for 
recalibration and consideration of temperature dif¬ 
ferentials, by using the container as a “weight-per- 
gallon” cup. 

2. Definition 

2.1 density —the mass (weight in vacuo) of a 
unit volume of the liquid at any given tempera¬ 
ture. In this method, it is expressed as the 
weight in grams per cubic centimetre, or as the 
weight, in pounds avoirdupois, of one U. S. 
gallon measure of the liquid at the specified 
temperature; in the absence of other tempera¬ 
ture specification, 25 C is assumed. 

3. Summary of Method 

3.1 The accurately known absolute density 
of distilled water at various temperatures, 
available in published tables, is used to cali¬ 
brate the volume of a container. The weight of 
the paint liquid contents of the same container 
at a standard temperature (25 C) or at an 
agreed-upon temperature, is then determined, 
and density of the contents calculated in terms 
of grams per cubic centimetre, or pounds per 
gallon at the specified temperature. 


4. Apparatus 

4.1 Pycnometer , any type, or weight-per- 
gallon cup, having a capacity of from 20 to 100 
cm 3 may be used, provided that it may be filled 
readily with a viscous liquid, adjusted to exact 
volume, and covered to exclude loss of volatile 
matter. 

4.2 Thermometers , graduated in 0.1 C, such 
as are supplied with glass pycnometers. 

4.3 Constant-Temperature Bath , held at 25 
=b 0.1 C is desirable. 

4.4 Laboratory Analytical Balance . 

Note 2 —The usual weight-per-gallon cup and 
similar specialized pycnometers may have filled 
weights which exceed the capacity of the usual 
laboratory analytical balance. In such cases, use of a 
hanging pan, triple-beam balance, with scales gra¬ 
duated to 0.01 g has been found to provide results the 
mean of which was consistent with the over-all 
precision and accuracy of the method. 

4.5 Desiccator and Desiccated Balance , or a 
room of reasonably constant temperature and 
humidity are desirable. 

5. Calibration of Pycnometer or Cup 

5.1 Determine the volume of the container 
at the specified temperature by employing the 
following steps: 

5.1.1 Clean and dry the container and bring 
it to constant weight. Chromic acid cleaner and 
nonresidual solvents may be used with glass 
containers, and solvents with metal containers. 
For maximum accuracy, rinsing, drying, and 


1 This method is under the jurisdiction of ASTM Com¬ 

mittee D-l on Paint, Varnish, Lacquer, and Related Prod¬ 
ucts. 

Current edition approved Sept. 19, 1960. Originally 
issued 1957. Replaces D 1475 - 57 T. 
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weighing must be continued until the difference 
between two successive weights does not ex¬ 
ceed 0.001% of the weight of the container. 
Fingerprints on the container will change the 
weight and must be avoided. Record the 
weight, M, in grams. 

5.1.2 Fill the container with freshly boiled 
distilled water at a temperature somewhat 
below that specified. Cap the container, leav¬ 
ing the overflow orifice open. Immediately 
remove excess overflowed water or water held 
in depressions by washing with acetone or 
alcohol and dabbing dry with absorbent mater¬ 
ial. Avoid air bubbles occluded within the 
container. 

5.1.3 Bring the container and contents to 
specified temperature. Use the constant-tem¬ 
perature bath or room if necessary. This may 
be expected to cause further slight flow of 
water from the overflow orifice due to the 
expansion of the water with the rise of the 
temperature. 

5.1.4 Remove the excess overflow by wiping 
carefully with absorbent material, avoiding 
wicking of water out of orifice, and immedi¬ 
ately cap the overflow tube where such has 
been provided. Dry the outside of the con¬ 
tainer, if necessary, by wiping with absorbent 
material. Do not remove overflow which oc¬ 
curs subsequent to the first wiping after attain¬ 
ment of the desired temperature (Note 3). 
Immediately weigh the filled container to the 
nearest 0.001% of its weight (Note 4). Record 
this weight, N , in grams. 

Noth 3—Handling the container with bare hands 
will increase the temperature and cause more over¬ 
flow from the overflow orifice, and will also leave 
fingerprints; hence, handling only with tongs and 
with hands protected by clean, dry, absorbent mater¬ 
ial is recommended. 

Note 4—Immediate and rapid weighing of the 
filled container is recommended here to minimize 
loss of weight due to evaporation of the water 
through orifices, and from overflow subsequent to 
the first wiping after attainment of temperature 
where this overflow is not retained within a capped 
enclosure. 

5.1.5 Calculate the container volume as 
follows: 

v = (N - M)/q 

where: 

v = volume of container, cm * * 3 * * * 7 8 , 

N = weight of container and water, g (5.1.4), 
M = weight of dry container, g (5.1.1), and 


q = absolute density of water at specified 
temperature, g/cm 3 (see Table 1). 

5.1.6 Obtain the mean of at least three 
determinations of v to provide the value of V 
required in 6.2. 

6. Procedure 

6.1 Repeat the steps in Section 5, substitut¬ 
ing the sample for the distilled water and a 
suitable nonresidual solvent for the acetone or 
alcohol (see 5.2 and Note 5). Record the weight 
of the filled container, W, and the weight of the 
empty container, w, in grams. 

Note 5 —Trapping of paint liquids in ground 
glass or metal joints is likely to result in high values 
of density which appear to increase with the viscosity 
and density of the material; such errors should be 
minimized by firm seating of the joints. 

6.2 Calculate the density in grams per cubic 
centimetre as follows: 

Dm = (W - w)/V 

where: 

Dm = density g/cm 3 . 

6.3 Calculate the density in pounds per 
gallon as follows: 

D = (W - w)K/V 

where: 

D = density lb/gal, 

K = 8.3455 (Note 6), and 
V = volume of container, cm 3 (see 5.6). 

Note 6—The factor K , 8.3455, is calculated from 
volume-weight relationship as follows: 

8.345452 - [(2.54) 3 « x (231.00)*]/(453.59243) c 


° 2.54 is the conversion factor for centimetres to 

inches. 

b 231.00 is the conversion factor for cubic inches 

to gallons. 

c 453.59243 is the conversion factor for grams to 

pounds. 

7. Report 

7.1 In reporting the density, state the test 
temperature to the nearest 0.1 C, the units, and 
the value calculated to the fourth place to the 
right of the decimal point (for example, D - 
x.xxxx lb/gal at 25 C); state the mean, the 
range, and the number of replicate determina¬ 
tions. 

8. Precision 

8.1 Using the procedure for maximum accur¬ 
acy, a single determination by one person in 


232 




D 1475 


one laboratory should not differ from the mean 
of determinations by that person by more than 
±0.008 lb/gal (0.001 kg/litre) (3-sigma limits) 
and should not differ from the mean of all 


determinations by different persons in the 
same and different laboratories by more than 
±0.015 lb/gal (0.002 kg/litre) (3-sigma limits). 


TABLE 1 Absolute Density of Water, g /cm 3 


Deg C 

Density 

15 

0.999099 

16 

0.998943 

17 

0.998744 

18 

0.998595 

19 

0.998405 

20 

0.998203 

21 

0.997992 

22 

0.997770 

23 

0.997538 

24 

0.997296 

25 

0.997044 

26 

0.996783 

27 

0.996512 

28 

0.996232 

29 

0.995944 

30 

0.995656 


By publication of this standard no position is taken with respect to the validity of any patent rights in connection 
therewith, and the American Society for Testing and Materials does not undertake to insure anyone utilizing the standard 
against liability for infringement of any Letters Patent nor assume any such liability . 
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